Kaleckians describe a normal rate of capacity utilization that is subject to hysteresis effects. This means that the normal rate varies directly with the actual rate of capacity utilization, ensuring that steady-state equilibrium conditions in the Kaleckian model are fully adjusted (the actual and normal rates of capacity utilization are equalized) but without this last condition implying that the rate of capacity utilization is constant in the long run. The relationship between distribution and growth unique to the Kaleckian model is thus preserved. The hysteresis mechanism has been criticized from various quarters, however, these criticisms focusing on its alleged lack of behavioural foundations. This paper shows that consistent with the stylized facts, variation in the normal rate of capacity utilization in response to variation in the actual capacity utilization rate can be derived from the links between both variables and the volatility of the macroeconomic environment -volatility, in the presence of fundamental uncertainty, being an important reason why firms deliberately under-utilize capacity (even in the long run) in the first place. The result is an empirically-grounded behavioural foundation for hysteresis in the normal rate of capacity utilization.
Introduction
According to Kaleckians, the normal rate of capacity utilization that influences corporate investment decisions is subject to hysteresis, with variations in the normal rate arising in † New School for Social Research; email mark.setterfield@newschool.edu ‡ New School for Social Research; email davij032@newschool.edu 1 response to deviations of the actual rate of capacity utilization from the normal rate (Lavoie, 1995 (Lavoie, , 1996 (Lavoie, , 2010 Dutt, 1997 Dutt, , 2010 Cassetti, 2006; Commendatore, 2006) . 1 Authors in the Classical and neo-Keynesian traditions resist this claim. In particular, in the course of reasserting the Classical/neo-Keynesian position that the normal rate of capacity utilization is exogenously given, Skott (2012) argues that the Kaleckian hysteresis argument lacks proper behavioural foundations. The principal objective of this paper is to revisit this debate, with a view to establishing a behavioural theory of hysteretic variation in the normal rate of capacity utilization. It will be shown that the volatility of the macroeconomic environment, as captured by the variance of the rate of capacity utilization, plays a crucial role in linking changes in the normal rate of capacity utilization to changes in the actual rate. This, in turn, links the behavioural foundations for hysteresis in the normal rate of capacity utilization to the behavioural foundations of the normal rate itself.
The rest of the paper is organized as follows. Section 2 reviews the role of the rate of capacity utilization in Kaleckian and Classical/neo-Keynesian investment theory. Particular emphasis is placed on the Kaleckian theory of hysteresis in the normal rate of capacity utilization, and criticisms of this theory due to Skott (2012) . In section 3, we review various stylized facts pertaining to the behaviour of the rate of capacity utilization in the US. These stylized facts play a prominent role in advising the behavioural theory of hysteresis in the normal rate of capacity utilization developed in section 4, in which the variance of the rate of capacity utilization plays a crucial role. Finally, section 5 concludes.
the short run, but must return to the normal rate in the long run if the economy is to achieve a "fully-adjusted position".
Kaleckians counter that capacity utilization can vary in the long run, even when there exists a normal rate of capacity utilization. A variety of reasons are given for this (Hein et al., 2012) , one of which involves postulating "hysteresis" in the normal rate, the latter understood as a historically-grounded rule of thumb that rises and falls with the actual rate of capacity utilization (Lavoie, 1995 (Lavoie, , 1996 (Lavoie, , 2010 Dutt, 1997 Dutt, , 2010 Cassetti, 2006; Commendatore, 2006) . Skott (2012) and Nikiforos (2016) argue that while analytically sound, the hysteresis mechanism lacks adequate behavioural foundations.
To bring this debate into focus, and following Hein et al. (2011) , we begin with a Kaleckian model represented by the equations: g s = s π πu v , s π > 0 (1)
In the first equation g s , the rate of accumulation consistent with the equality of investment and savings, is defined as a function of π, the profit share of income, u, the capacity utilization rate, v, the full-capacity capital-output ratio, and s π , the propensity to save out of profits.
The second equation describes the actual rate of investment, g i , as a function of a parameter γ (representing an assessment of the trend of growth of sales) and of deviations of the capacity utilization rate from its normal level, u n . The hypothesis underlying this last equation is that whenever the rate of capacity utilization is above its normal level, firms will attempt to bring it back towards its normal rate by accumulating capital at a rate that exceeds the assessed trend rate of growth of sales.
In the system of equations (1) and (2) equilibrium (g i = g s ) implies the following solutions for capacity utilization, u * , and the rate of accumulation, g * :
These solutions show that the Kaleckian model allows for an equilibrium in which u differs from u n . Furthermore, in the case of an initial discrepancy between the actual rate of capacity utilization and its normal rate, investment may respond in a manner that exacerbates the original discrepancy, giving rise to Harrodian instability. This is illustrated in Figure 1 .
If, because of an initial shock to γ due, for example, to a change in animal spirits, the investment function shifts upward to g i , a new equilibrium with u > u n , will emerge. But if with u > u n firms' animal spirits are buoyed and they make a new higher assessment of the trend growth rate of sales, the γ parameter increases again, shifting the investment function even further up to g i and the capacity utilization to a new equilibrium at u . This means that as long as u t > u n for any t, the parameter γ in the investment function will be susceptible to constant increase, pushing capacity utilization ever further above its normal rate. The resulting Harrodian instability will persist unless an additional mechanism brings capacity utilization back to its normal level. In fact, several mechanisms have been proposed that purport to address this issue. The Cambridge price mechanism, the endogenous retention ratio mechanism, and the supermultiplier mechanism all postulate adjustments in the savings function. The first mechanism, emphasized by authors such as Harcourt (1972) , Eichner (1976) , and Kaldor (1985) , assumes that whenever firms see that the actual rate of utilization of their capacity is higher than its normal level they will raise their profit margin and hence the profit share. The second mechanism, suggested by Shaikh (2009) , is derived from assuming that the savings function is made up of two components: the retention ratio of firms on profits, which is assumed to be endogenous to a discrepancy between the current rate of capacity utilization and its normal level; and the proportion of income that households save. Both mechanisms imply a change in the relation between g s and u (through either π or s π ) that will cause a rotation in the savings function whenever u is different from its normal rate. As can be seen in Figure 2 .a below, this rotation will eventually take capacity utilization back to its normal rate.
Finally, the supermultiplier argument is tied to an exogenous demand component. According to Lavoie (2016) , following Freitas and Serrano (2015) , the crucial point is that when there is an autonomous consumption expenditure component, the average propensity to save becomes endogenous and the savings function can then be rewritten as:
where z = Z K , Z is autonomous consumption spending by capitalists, and K is the capital stock. In the supermultiplier, as both π and s π are taken as exogenously given, adjustments occur through z and, consequently, a change in intercept of the g s schedule. Meanwhile, the equilibrium rate of growth is given by g z , the growth rate of autonomous consumption. Therefore, if s π decreases due to an exogenous shock, this will first shift the g s schedule to g s , which will increase capacity utilization to u and the accumulation rate to g > g z . However, whenever g > g z , z must be falling, which results in a shift of g s until it reaches g s , at which point g = g z and u = u n . This dynamic is shown in Figure 2 Three mechanisms, due to Dumenil and Levy (1999) , Shaikh (2009) and Skott (2010) , suggest adjustment through the investment schedule. The mechanism suggested by Dumenil and Levy (1999) assumes that as the actual utilization rate exceeds its normal level, monetary authorities fearing inflation will tighten monetary policy. As a result, the parameter γ of the investment function will shift downwards until the capacity utilization rate converges back to its normal rate. The mechanism suggested by Skott (2010) , meanwhile, also operates through an adjustment in the γ parameter. This time, however, the shift in γ is explained by capitalists' fear of inflation, reducing their assessed trend growth rate of the economy.
Finally, the Shaikh (2009) mechanism postulates adjustment through the γ parameter, but this time explained by capitalists shifting the investment function because they have perfect foresight. More specifically, because capitalists have perfect foresight, it is assumed that the assessed growth rate of the economy becomes not only a positive function of the actual growth rate of the economy, but also a negative function of the difference between u and u n . All three mechanisms can be represented as a shift in the intercept of the investment function, as shown in the Figure 3 below, which takes the capacity utilization back to its normal rate. 
Kaleckian mechanisms
The adjustment mechanisms surveyed thus far assume the existence of a unique normal capacity utilization rate and so eliminate the paradoxes of costs and thrift as features of steady-state growth in the process of achieving a fully-adjusted position. 2 According to Kaleckians, however, the capacity utilization rate can vary in the long run even when there exists a normal rate of capacity utilization and steady-state growth is fully adjusted. The following mechanisms address the onset of Harrodian instability when u = u n without eliminating the paradoxes of cost and thrift in the long run.
Mechanisms justifying a capacity utilization rate different from its normal rate
The "multiple targets" and "tolerable interval" arguments suggest that the actual rate of capacity utilization may permanently differ from any single-valued normal rate of capacity utilization. The first mechanism appears in Lavoie (1992, pp.417-21) , Lavoie (2002 Lavoie ( , 2003 , and Dallery and van Treeck (2011) and is summarized by Hein et al. (2012, pp.148-154) , who argue that the existence of two types of conflicts -between managers who seek growth and shareholders who seek profitability, and between firms and workers over profits and wagesmay result in a capacity utilization rate that is consistently different from its normal rate, even in the long run. The argument is that in a world where different groups within the firm have different objectives, even though a convention is formed as to what is the normal rate of capacity utilization, this may never be reached due to irreconcilable conflicts of interest.
In this case, even if u is higher than u n in the long run, firms will understand that this is due to conflicts of interest and will not be provoked into the behavioural change that gives rise to Harrodian instability. The capacity utilization rate will simply remain at u , as shown in Figure 4 , without this resulting in the onset of Harrodian instability.
The second mechanism, developed by Dutt (2010) and Setterfield (2019) , 3 suggests that instead of taking one specific value as the normal rate of capacity utilization, firms have a tolerable interval of variation in the capacity utilization rate that they consider normal. Furthermore, only variations of actual capacity utilization that lie outside this tolerable interval will provoke behavioural change on the part of firms. Consequently, if capacity utilization stays in the tolerable intervalū n − c < u <ū n + c, where c is a conventional constant, then it can differ from the fixed valueū n without this provoking Harrodian instability. This mechanism is also illustrated in Figure 4 .
Hysteresis
Amadeo (1986), Lavoie (1995 Lavoie ( , 1996 Lavoie ( , 2010 , Lavoie et al. (2004) and Dutt (1997 Dutt ( , 2010 suggest a mechanism which assumes that the normal rate of capacity utilization is influenced by past values of the actual rate of utilization. 4 In other words, the normal rate of capacity utilization becomes endogenous to the actual rate, making for a "hysteretic" normal rate of capacity utilization. This idea has a long pedigree -indeed, it can be traced back to Robinson (1956, pp.186-90) -and can be represented by the following equation:
The hysteresis mechanism suggests that entrepreneurs raise/lower the normal capacity utilization rate whenever the actual rate exceeds/falls short of the normal rate. This is illustrated in Figure 5 . It is possible to see that unlike the previous mechanisms illustrated in Figure 4 , where u is essentially unresponsive to u = u n (at least within bounds), with hys-teresis the economy unequivocally achieves a fully adjusted position but u is, nevertheless, variable in the long run. 
Critique of the hysteresis mechanism
Of all the mechanisms discussed above, only hysteresis provides a solution to the Harrodian instability problem by creating a long-run steady-state outcome that is unequivocally fullyadjusted and is characterized by the paradoxes of cost and thrift. This singles it out as an adjustment mechanism of some consequence in the broader context of heterodox theories of growth and distribution. The idea of a hysteretic normal rate of capacity utilization has nevertheless been criticized, in particular by Skott (2012) and Nikiforos (2016) . The Skott (2012) critique -as amplified by Nikiforos (2016) -can be divided into four parts.
First, there is the criticism that the hysteresis mechanism lacks an adequate behavioural foundation. 5 According to Skott (2012) , from a purely mathematical perspective the argument is correct. However, he argues that Amadeo (1986) , Lavoie (1995) , and Dutt (1997) provide no clear explanation of the sort of behaviour that would result in equation (5). Skott (2012) argues that neither Amadeo (1986) nor Lavoie (1995) go beyond stating the function-5 See also Nikiforos (2016, pp.443-4) .
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ing of the adjustment process in (5). Credit is given to Dutt (1997) for providing more detail as to how the adjustment process works, but this only brings us to the second criticism, which is specific to the Dutt (1997) argument. Dutt (1997) suggests that firms reduce their normal rate of utilization if the expected threat of entry of new firms rises relative to the current actual rate of entry and, since the expected threat of entry and current rate of entry are proportional to the expected future and current actual rates of investment (respectively), this results in equation (5). To see this, first write:
where (for example) γ > g signals that expected future growth consistent with a fullyadjusted position (g e = γ) exceeds the current rate of growth (g), and hence the expected future threat of entry of new firms exceeds the current rate of entry. With α < 0 this induces a reduction in the normal rate of capacity utilization (u n < 0) by firms seeking to use excess capacity as a credible threat to ward off new entrants. Substituting equation (2) into (6) yields:u
It is clear by inspection that with µ = −αγ u > 0, this last expression is identical to equation (5). In other words, the Dutt (1997) mechanism in (6) means that u < u n induces a fall in u n , and vice versa. In response, Skott (2012) argues that while it is plausible to link the normal rate of capacity utilization to strategic entry-deterrence considerations on the part of firms, it is not clear that either the threat of entry or the current entry rate are related to rates of accumulation (expected future and current actual, respectively) -in which case equation (6) lacks validity and the foundation for equation (5) in Dutt (1997) disappears. 6
The third critique focuses on the Lavoie et al. (2004) argument that under uncertainty, the normal rate of capacity utilization must be a conventional variable, which is therefore adaptive. According to Skott (2012) , even though u n may be influenced by conventions, it cannot be considered a purely conventional variable: "the presence of uncertainty and conventional elements does not mean that the desired utilization rate is a purely conventional variable" (Skott, 2012, p.121 ). There are, instead, more "fundamental" factors, that do not change with past experience, influencing the normal rate. Nikiforos (2016, pp.444 ) is more scathing about the treatment of u n as a convention, arguing that "it is hard to see why an entrepreneur will treat a decision of such importance for the profitability and survival of its firm merely as a convention."
Finally -and related to the previous criticism -Skott (2012) argues that there are limits to the adaptive behaviour suggested by Lavoie and others. He concedes that it seems reasonable to assume the presence of uncertainty and conventional elements in the notion of a normal capacity utilization rate, and that these conventional elements may be influenced by historical experience and strategic considerations. Nonetheless, he contends that the Amadeo-Dutt-Lavoie formulation requires not just the existence of some element of adaptation in conventional behaviour, but a process of adaptation that is both quantitatively fast and unbounded in order to guarantee the functioning of the mechanism described in equation (5).
As is evident, the central motif of the Skott (2012) critique is that the hysteresis mechanism in equation (5) lacks proper behavioural foundations. Ultimately, Kaleckian theory fails to provide "any reason why a negative demand shock and a decline in sales should make the firm think that the optimal degree of excess capacity has changed permanently" (Skott, whenever the expected rate of growth exceeds its actual rate (i.e., γ > g). This claim is understandable since in the original formulation of equation (6) in Dutt (1997, p.247) , α is described as the product of two positive parameters. It is clear form the accompanying text, however, that this is not the author's intention -hence the insistence that α < 0 in equation (6) above. This formal correction to the argument in Dutt (1997) was made by previously by Schoder (2012, pp.449-50) .
2012, p.123).
In what follows, we will address this claim directly. As a precursor to this endeavour, we begin with a review of some stylized facts as they pertain to the behaviour of the capacity utilization rate in the US economy over the past six decades.
3 The rate of capacity utilization: some stylized facts
Data and methods
The data used for the empirical analysis in this section is taken from the Federal Reserve Board (FRB) database (FRED). It measures the capacity utilization rate of the US manufacturing sector, 1960-2015. Nikiforos (2016, pp.446-7) argues that this data does not, in fact, provide an appropriate measure of the capacity utilization rate -or at least a measure from which we can extract a trend value that can be suitably interpreted as the normal rate of capacity utilization. According to Nikiforos (2016) , the FRB data does not measure capacity utilization relative to a physical maximum level of plant operation, but instead relative to a "normal" level of operation that can vary endogenously over time. This is due to the design of the survey questions on which basis the FRB capacity utilization data are collected. The upshot of all this, as Nikiforos (2016) demonstrates by way of a hypothetical example, is that reported capacity utilization can remain constant over time -giving rise to the appearance of a constant trend that can then be misinterpreted as a constant normal rate of capacity utilization -even as the normal rate of capacity utilization is, in fact, varying. Nikiforos (2016, p.446 ) is therefore given to conclude that the FRB data does not give us any information about the normal rate of capacity utilization.
Without taking issue with the essential substance of this argument, one can nevertheless take issue with the strength of the conclusion that Nikiforos (2016) reaches: that data taken from the FRED provide no information about the normal rate of capacity utilization. This conclusion rests on the hypothesis that plant managers always and everywhere adhere to 13 an interpretation of the US Census Bureau questionnaire (from which the FRB data is drawn) akin to that of Nikiforos (2016) himself. A weaker hypothesis is that such coincident interpretations occur some of the time, which results in the conclusion (still consistent with the essential thrust of Nikiforos's original argument) that the FRB data is likely prone to under-reporting variations in the normal rate of capacity utilization. The result is that the FRB data is biased against the null hypothesis that u nt = u nt−1 . This, however, means only that we should be cautious of any rejection of the null: failure to reject the null hypothesis becomes a result in which researchers can invest more confidence, given the inherent bias in the data against this result. 7
Following Skott (2012, p.132 ) and others, we therefore derive the trend rate of capacity utilization derived from the FRB capacity utilization data using a Hodrick-Prescott (HP)
filter, and use this trend as an appropriate estimate of the unobserved normal capacity utilization rate. The HP filter is not, of course, the only method of extracting unobserved trends from time series data, and is not without critics (Hamilton, 2018) . Alternatives proposed by critics of the HP filter have, themselves, been subject to criticism, however, resulting in renewed enthusiasm for the HP filter in some quarters (Schüler, 2019) . In what follows we set aside debate over the properties of alternative methods of filtering data. We note, however, that extracting unobserved trends from time series data is an inexact science, and conclusions drawn about the properties of an unobserved trend (and/or its relationship to other unobserved trends) may be sensitive to the use of different filtering techniques (Avritzer, 2019) . 7 The fact that Nikiforos's critique of the FRB data does not altogether preclude its use as a basis for inferring the normal rate of capacity utilization is, perhaps just as well, since: (i) the alternative data that Nikiforos (2016) recommends is quarterly rather than monthly and ends in 1984, thus offering only a limited number of observations for analysis; and (ii) our examination of this data reveals that, when compared to the descriptive statistics reported in the following sub-section, it has statistical properties that differ writ large from those of the FRB data commonly used in the empirical literature on the normal rate of capacity utilization. We refrain from further comment on this last issue here since it is beyond the scope of our paper, but it is clearly an issue to which all researchers in the post-Keynesian tradition need to be attentive.
According to Skott (2012) , the normal rate of capacity utilization is potentially timevarying, but any such time-variation is structurally determined, independently of variation in the actual rate of capacity utilization. Our working hypothesis is that, on the contrary, variation in the actual rate of capacity utilization induces variation in the normal rate. Figure 1 presents the data used in our empirical analysis. As a first stylized fact, note the appearance of a downward trend in the data (see also Blecker (2016) ; Avritzer (2019) Beyond this clear trend, it is also possible to establish a further empirical relationship between the level of u and its standard deviation, which is less evident in the graph above. 8 Nikiforos (2016, pp.444-5) rejects the claim that there exists a negative trend in the FRED capacity utilization data. This interpretation is not based on statistical analysis of the trend itself, however (on which see Avritzer (2019)). Nikiforos (2016) also favours an interpretation of the data presented in Figure 1 that distinguishes between discrete periods or episodes characterized by different mean values. As will soon become clear, this is similar to our own preferred interpretation of the data. We do not, therefore, seek to emphasize the differences between our own interpretation of Figure 1 and that of Nikiforos (2016) , which may be more apparent than real -or at most, differences of degree rather than kind. Table 1 , which presents the mean and standard deviations of both the actual and de-trended values of the capacity utilization rate for five discrete time periods: two longer periods of boom and "tranquility", from 1960 to 1972 (the Golden Age upswing) and from 1991 to 2006 (the Neoliberal upswing); and two shorter periods of crisis, from 1973 to 1975 (the demise of the Golden Age upswing) and from 2007 to 2009 (the demise of the Neoliberal upswing). By distinguishing between discrete periods in this fashion, we are following long-established traditions in heterodox macroeconomicsassociated, inter alia, with the Regulation and Social Structure of Accumulation schools, together with individual authors such as Minsky (1986) and Cornwall (1990) -suggesting that capitalism evolves through discrete stages or episodes. According to this vision, long-term growth dynamics are characterized by long and slow builds, embedded in historically-specific institutional frameworks, during which intervals confidence and animal spirits improve gradually. These long booms are punctuated (and thus brought to an end) by sudden and severe crises that simultaneously fracture the institutional framework on which the previous upswing was based and give rise to sudden and potentially persistent diminutions of confidence and animal spirits. 9 Table 1 reveals that the mean of the actual capacity utilization rate decreases over time, consistent with the negative time trend observed in Figure 1 . It also demonstrates that as the economy transitions from long periods of boom and tranquility to short periods of crisis, the mean of the actual capacity utilization rate falls and its standard deviation rises. In other words, abstracting from the trend decline in the mean actual rate of capacity utilization, there is a tendency for the mean rate of capacity utilization to fall, and its standard deviation 9 See, for example, Guttmann (2015) for a recent account of this thinking. The reader will note that in addition to the discrete periods mentioned in the text, Table 1 also reports means and standard deviations for the 1976-1990 period. In the literature just noted, on which our treatment of the data is based, this is considered a period of interregnum between the breakdown of the Golden Age and the emergence of Neoliberalism and is largely set aside in what follows as being representative of neither a period of boom and tranquility nor one of crisis. to rise, in the crises that end long booms in the US economy.
Descriptive statistics

However, this relationship becomes clearer in
These observation are borne out by the mean and standard deviation of the de-trended rate of capacity utilization (u DT ) that are also reported in Table 1 (see Figure 2 for illustration of the month-to-month values of the de-trended rates of capacity utilization used to calculate these first and second moments). 10 The long periods of boom and tranquility (1960-72 and 1991-2006) are characterized by peaks in the mean value of u DT and troughs in its standard deviation. Meanwhile, the crises that bring these longer periods of boom and tranquility to 10 The data in Figure 2 were de-trended by first estimating a linear regression of the form:
where t denotes the time period, from which were calculated estimated values of the capacity utilization rate:û =β 0 +β 1 t Finally, the de-trended rate of capacity utilization was calculated as:
a close (1973-75 and 2007-09) are marked by a drop in the mean and a rise in the standard deviation of u DT .
These results are not altogether surprising. They suggest that as a long boom ends and the economy enters a crisis, the level of macroeconomic performance deteriorates and this is accompanied by an increase in the volatility of the macroeconomic environment.
Macroeconomic volatility drops, meanwhile, when the economy eventually reconstitutes an institutional framework capable of fostering buoyant animal spirits and improved macroeconomic performance. In other words, variations in performance between successive discrete episodes of boom and crisis suggest that, as a first approximation of the stylized facts, we have:
As we will subsequently see, this relationship is important for providing a behavioural foundation for hysteresis in the normal rate of capacity utilization. This new data generated the following means and variances for the Minsky Cycles: SD 1960 SD -1972 SD 79.89 4.66 1973 SD -1975 SD 79.44 6.18 1976 SD -1990 SD 78.80 4.20 1991 SD -2006 SD 81.10 2.94 2007 SD -2009 
Years
Mean
Hodrick-Prescott Filter
As a further empirical analysis, a Hodrick Prescott Filter was used to estimate a trend and a cycle from the capacity utilization rate data. For this second analysis the data used was from 1960 until 2015. The idea of 
Estimating the normal rate of capacity utilization
As noted, we use the HP filter to estimate the trend rate of capacity utilization rate data, which we then interpret as the normal rate of capacity utilization. Both the trend and cyclical components of the FRB capacity utilization data thus obtained appear in Figure 3 .
It can be seen that there is a distinct "trend in the trend" in Figure 3 -specifically, a decline in the HP trend (i.e., normal) capacity utilization rate over time, suggesting that the latter is not mean-reverting. There is also substantial variation in the HP trend (normal) rate of capacity utilization over time, around this downward trend. Using the trend and cycle components generated from the HP filter using monthly data, two new data series are then created. First, we calculate an annual mean value of the trend, henceforth referred to as the estimated normal rate of capacity utilization,û n . Next, we calculate annual values of the variance of the cycle, referred to hereafter as σ 2 cycle . These two new series were calculated on an annual basis because of the need to use multiple monthly observations in order to calculate a value for the variance of the cyclical component. Figure 4 shows both of the annualized series used in what follows to analyse the relationship between the trend (normal) rate of utilization and macroeconomic volatility. Figure 4 shows that while there is a trend in the normal rate of utilization (as noted above), there is no similar trend in the variance of the cycle. This observation must be taken into account when examining the relationship between these variables. 
Estimated relationships between the mean of the trend and the variance of the cycle
Since it is possible to observe a clear trend in one of the series plotted in Figure 4 , both series were tested for unit roots using the Dickey Fuller unit root test. Tables 2 and 3 present the results of the test. Based on these tests we can conclude unequivocally that whileû n has a unit root, the variance of the cycle is I(0). Notice also that the low absolute value of the DF statistic on which the finding of non-stationarity of the normal rate is based reduces the 20 possibility of a type II error. Bearing in mind the DF test statistics reported above, we now estimate two models that both account for the different orders of integration of the estimated normal rate and of the variance of the cycle. In both models the estimation method is Ordinary Least Squares (OLS).
In Model 1 the estimating equation is:û n = α + βσ 2 cycle + γt whereû n is the annual average value of the HP filter trend illustrated in Figure 3 , and σ 2 cycle is the annual variance of the cycle also illustrated in the same figure. The time trend, t, controls for the trend inû n . The results of this estimation are presented in Table 4 . In Model 2 the estimating equation is ∆û n = α + βσ 2 cycle . Here, ∆û n is the I(0) first difference of the non-stationary estimated variableû n . The results of this estimation are presented in Table 5 . The results in Tables 4 and 5 show that there is a significant inverse relationship between the mean of the HP trend and the variance of the cycle. In other words, when the nonstationarity of u n is properly controlled for, it seems that there is a significant relationship between the estimated normal rate of capacity utilization and the variance of short run fluctuations in the actual rate of capacity utilization. We can therefore conclude that the variability of the actual capacity utilization rate influences the normal rate, or in other words,
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as a stylized fact:
4 Hysteresis in the normal rate of capacity utilization: a behavioural explanation
According to the stylized facts presented in the previous section, we have:
The interpretation of equation (7) is (as previously noted) intuitive: crises that, by definition, are associated with a deterioration of macroeconomic performance are also associated with greater macroeconomic volatility, whereas periods of boom are also periods of macroeconomic tranquility. Interpretation of equation (8), meanwhile, is related to the Steindlian notion of why we have a u n < 1 in the first place: firms maintain a conventional degree of excess capacity to insulate themselves against losses of market share arising from unforeseen variations in product demand in an environment of fundamental uncertainty. According to Steindl (1952, pp.9-14) , the deliberate or planned creation of excess capacity by firms (as opposed to the experience of actual and possibly undesired excess capacity brought about by variations in aggregate demand) can be attributed to two things. One is the need to "build ahead of demand" in an environment in which the economy is growing continuously but capital investments are discrete and "lumpy", making incremental expansions of capacity in response to incremental expansions in the size of the market difficult. Another is the desire to hedge against potential loss of market share due to unforeseen variations of demand. Hence:
It is surprising that ... equilibrium excess capacity should never have been dealt with in the same way as other forms of idle reserves, for example, stocks of commodities or balances of money. It would then have to be explained as a reserve held in anticipation of future events, or in view of some existing uncertainty ...
[Hence] the first reason [for deliberately holding excess capacity] suggests itself very easily by the existence of fluctuations in demand. The producer wants to be in on a boom first, and not to leave the sales to new competitors who will press on his market when the good time is over. (Steindl, 1952, p.9) Note that, as such, and pace Nikiforos (2016, p.444, emphasis added) , there is no sense in which u n can (or should) be regarded as "mere convention". Conventions are the acme of decision making under uncertainty, playing a vital role in informing behaviour when optimal responses cannot be fathomed. Conventions, moreover, are frequently informed by actual events -in this case (per equation (8)), the actual volatility of demand corresponding (per equation (7)) to the actual level of capacity utilization -suggesting the possibility that changes in conventions are related to changes in actual events (albeit possibly in discontinuous and asymmetric fashion). 11 As noted by Lavoie (1992, pp.330-1) , authors such as Amadeo (1987, p.79) have previously used the relationship between the normal rate of capacity utilization and the variance of demand conditions as an argument in favour of a constant normal rate, on the grounds that the variance of demand can be taken as given.
This is equivalent to replacing equation (7) above with the alternative closure:
But as demonstrated by the review of stylized facts in the previous section, across different discrete phases or episodes of growth and crisis, this alternative closure cannot be justified.
Variation in the variance of demand conditions thus becomes a basis for variation in the normal rate of capacity utilization that is true to the Steindlian roots of the very existence of u n < 1. 12
In sum, equations (7) and (8) together suggest that an increase (decrease) in u is accompanied by a decrease (increase) in σ 2 u -i.e., that higher (lower) u is associated with lower (higher) σ 2 u and hence less (more) uncertainty about u. Given that uncertainty about demand conditions is the basic Steindlian motivation for firms to plan to operate with excess capacity (i.e., to set u n < 1), it follows that an increase in uncertainty can induce a lower value of u n to accommodate bigger potential future variations in demand and hence realized capacity utilization rates. Ultimately, u n varies directly with u via the intermediary relationship of both variables to σ 2 u . This is summarized by the reduced form of equations (7) and (8), written as:
Now note that equation (9) with h > 0 suggests that equation (5) is, in fact, a sensible first approximation. 13 This is easily demonstrated by appeal to equation (5) itself. Hence note that by introducing lags, we can re-write equation (5) as:
According to Nikiforos (2016, p.444, emphasis added) , "Behaviour of the desired utilization rate as described in equation [5] , based on the need for the firm to face unexpected demand, 12 Ironically this argument is anticipated by Skott (2012, p.116 ) as the basis of potential time-variation in the normal rate of capacity utilization. However, like Amadeo (1987) , Skott does not anticipate the link between u and σ 2 u in equation (7) and hence, ultimately, the connection between u and u n . See also Nikiforos (2016, p.445) . 13 We say first approximation because, once again, we have yet to take proper account of the discontinuity of the relationship between u and σ 2 u suggested by the stylized facts would mean that when the actual rate of utilization is lower than the desired rate, the firm expects more volatile demand and thus decreases its desired rate of utilization. It is hard to see why this would happen." Our hope is that on the basis of the analysis thus far, the reader is by now persuaded that this last claim cannot be regarded as valid.
However, there remains the matter that equations (7) and (8) provide a continuous representation of relationships arising between discrete macroeconomic regimes of long boom and crisis identified in our discussion of the stylized facts. This suggests that in order to properly articulate a behavioural theory of hysteresis in the normal rate consistent with the stylized facts, we need to go beyond the first approximation in equation (5) and develop a non-linear model. This can be done by appeal to the theory of true or strong hysteresis (Cross, 1993; Amable et al., 1994; Lang, 2008) . Figure 5 provides a "structuralist" (onesector) representation of a non-ideal relay, a technology that is commonly used to represent the behaviour of the (assumed heterogeneous) parts of a strong hysteretic system. In Figure   5 , the lower arm of the non-deal relay corresponds to a high value of the normal rate of capacity utilization (u nH ) that prevails when macroeconomic volatility is sufficiently lowspecifically, when σ 2 u < σ 2 uH = f (u L ), where u L denotes a low (crisis) rate of capacity utilization associated with a high (crisis) level of macroeconomic volatility (σ 2 uH ) sufficient to induce firms, as a result of their increased uncertainty perception and/or aversion accompanying the crisis conditions just described, to switch to a low value of the normal rate of capacity utilization, u nL . The latter is designed to insulate firms against unexpected adverse effects on their market share brought about by the observed increase in macroeconomic volatility.
As the economy recovers, u rises and σ 2 u falls, but the economy remains on the upper-arm of the non-ideal relay in Figure 5 corresponding to u n = u nL until and unless volatility falls to σ 2 uL , at which point firms switch back to the lower arm of the non-ideal relay as they revert to u n = u nH in the belief that a higher normal rate suffices once again in the now sufficiently recovered (and hence low volatility) macroeconomic environment. As is clear from inspection of Figure 5 , modest variations in σ 2 u do not induce changes in u n . However, extreme variations in volatility -associated with the sudden onset of crisis, for example, or the eventual forgetting of crisis conditions that accompanies the subsequent onset of long booms -can induce variation in the normal rate, and (following Steindl (1952) ) for reasons associated with those that give rise to u n < 1 in the first place. Table 1 , the end of the Golden Age upswing in 1973-75 crisis led to reduction in u and sudden spike in macroeconomic volatility. The latter can be interpreted as setting σ 2 u > σ 2 uH in Figure 5 , with the result that u n fell to u nL . According to Table 1 , this spike in volatility was short lived -but σ 2 u did not diminish sufficiently (during the period of inter regnum 1976-90) to set σ 2 u < σ 2 uL and so restore u n to u nH in Figure 5 . The low normal rate (u n = u nL ) therefore persisted -and would, in fact, have persisted indefinitely if, despite future variation in macroeconomic performance and its volatility, we had continued to observe σ 2 u > σ 2 uL in all future periods. 14 Gradually, however, and as a consequence of developments during the period of inter regnum following the 1973-75 crisis, the restoration of an institutional framework and level of confidence conducive to rapid growth (i.e., the onset of Neoliberalism after 1990) raised u and reduced σ 2 u such that σ 2 u < σ 2 uL , resulting in an increase in u n to u nH . Another long-upswing-ending crisis (the Great Recession) can then be interpreted as having reduced u and raised σ 2 u such that σ 2 u > σ 2 uH , reducing the normal rate of capacity utilization to u n = u nL once again.
Appeal to the analytical structure of strong hysteresis suggests that we can go much further than the simple structuralist representation of this process in Figure 5 , by allowing for sectoral or even firm-specific values of the critical threshold values of σ 2 u , σ 2 uL and σ 2 uH . This would give rise to a micro-founded strong hysteretic model of the normal rate of capacity utilization which would, in turn, permit continuous variation in the average or economywide normal rate (akin to that observed in the behaviour of the trend in observed capacity utilization associated with variation in the normal rate in Figure 3 ), even as variation in the normal rate at sectoral (or firm) level remains discontinuous (as depicted in Figure 5 ). 15 We leave this to further research.
In the meantime, note that even in its simplified structuralist state, our representation of the behavioural basis for hysteresis in the normal rate of capacity utilization addresses the first, third, and fourth criticisms levelled against equation (5) by Skott (2012) . 16 In the first place, our model provides a behavioural foundation for equation (5), as a first approximation of a process that links changes in the normal rate of capacity utilization to changes in macroeconomic volatility across different macroeconomic regimes associated with higher or lower average actual capacity utilization rates. This behavioural foundation recalls the original behavioural justification for the existence of a u n < 1 in Steindl (1952) , which is rooted in conventional behaviour in response to decision making in an environment of uncertainty. Furthermore, the limited and discontinuous adjustments in u n in our model suggest that variation in the normal rate of capacity utilization is both bounded (confined to the range u nL − u nH in Figure 5 ) and subject to discrete as opposed to continuous, moment-by-moment change. Finally, it follows from our strong hysteretic model of u n that we would expect variation in the normal rate of capacity utilization to occur at low frequency, in response to some but not all changes in the macroeconomic environment captured by variations in u and σ 2 u . In other words, the normal rate will present itself as a slow adjusting variable relative to the higher-frequency changes in the actual macroeconomic environment.
Conclusions
Kaleckians seeking to reconcile the possibility of wage-led growth in the long run with the Classical notion of a fully adjusted position have invoked hysteresis in the normal rate of capacity utilization as a basis for explaining how long-run variation in the capacity utilization rate can be made consistent with equalization of the actual and normal rates of capacity utilization. This hysteresis argument has been criticized in various quarters as lacking behavioural foundations. In this paper, we have demonstrated that the notion of hysteresis in the normal rate of capacity utilization can be given a behavioural foundation that is closely related to the basis -per Steindl (1952) -for the very existence of u n < 1. This behavioural theory follows from a review of the stylized facts of US capitalism, which suggests that the normal rate of capacity utilization varies with the actual rate as a result of the relationship between both of these variables and macroeconomic volatility. Discontinuities in the relationships between these variables suggest that future research should focus on modelling endogenous variation in the normal rate of capacity utilization as a process of strong hysteresis, characterized by heterogeneity at the meso-and/or microeconomic levels in both actual and normal rates of capacity utilization and exposure to macroeconomic volatility.
